



Pathogenic vibrios in the oyster Crassostrea virginica in the lagoon system of Mandinga, 
Veracruz, Mexico









































body	of	 the	oyster	 is	consumed	whole,	and	either	raw	or	 lightly	
cooked,	 it	 is	 generally	 classified	 as	 a	 high-risk	 food	 (Daniels	et 
al.,	1998;	Fukushima	&	Seki,	2004).	Oyster	consumption	is	associ-
ated	with	the	transmission	of	pathogenic	bacteria	such	as	those	
in	 the	 genus	 Vibrio.	 This	 genus	 contains	 more	 than	 70	 species,	
of	which	11	are	known	to	be	human	pathogens	such	as	V.	para-
haemolyticus	Fujino	and	V.	alginolyticus	Miyamoto	(Chakraborty	















tion	 in	 the	aquatic	environment	and	 in	 foods	of	marine	origin	 is	
a	function	of	the	geographic	and	hydrographic	conditions	in	the	
area,	and	varies	according	to	the	time	of	year	and	location	within	

































lagoon	 system	 in	 Veracruz,	 Mexico	 (SEFIPLAN,	 1999).	 Four	
sampling	 sites	 were	 selected	 and	 three	 samples	 were	 taken	
per	 season,	 for	 a	 total	 of	 24	 samples.	 Each	 sample	 consisted	
of	30	oysters	of	commercial	size	(7	±	3	cm)	that	were	cleaned,	
and	 packaged	 for	 transportation	 according	 to	 specifications	
provided	 in	 the	 Norma	 Oficial	 Mexicana	 NOM-109-SSA1-1994	
(DOF,	1994).	In	each	sampling	site,	water	temperature	and	salin-
ity	were	measured	using	a	combined	probe	(Model	YSI-6600	V2,	
YSI	 Inc.,	 Yellow	 Springs,	 Ohio,	 USA)	 (DOF,	 1994;	 Castañeda	 et 
al.,	2005).
Determination of Vibrio parahaemolyticus and V. alginolyti-
cus. In	a	sterile	 laboratory	area,	oysters	were	opened	to	obtain	
the	 entire	 visceral	 mass	 and	 the	 intervalvar	 liquid	 which	 were	
blended	and	stored	in	sterile	glass	measuring	cups	(Norma	Oficial	
Mexicana	 NOM-031-SSA1-1993;	 DOF,	 (1993))	 and	 the	 mixtures	













applied,	 using	 cross-streaking,	 to	 the	 selective	 Thiosulfate-Ci-
trate-Bile	Salts-Sucrose	(TCBS)	agar	(Merck®,	Alemania)	in	Pe-
tri	dishes	and	 incubated	at	35	ºC	 for	24-48	hours	 (Olafsen	et al.,	
1993).
Yellow	 (sucrose	 positive)	 (typical	 of	 V.	 alginolyticus)	 and	
green	 (sucrose	 negative)	 (typical	 of	 V.	 parahaemolyticus)	 colo-
nies	were	selected	from	the	TCBS	plates.	Petri	dishes	containing	
a	nonselective	medium	(trytone	casein	and	salt,	T1N3,	Merck®,	








A	 small	 sample	 was	 taken	 from	 the	 colonies	 considered	
positive	for	oxidase,	and	inoculated	into	media	for	the	biochemi-
cal	 testing	 of	 mobility,	 decarboxylation	 of	 ornithine,	 lysine	 and	
arginine,	acidity	or	fermentation	of	 lactose	and	sucrose,	salinity	
tolerance,	 the	 Voges-Proskauer	 reaction,	 urea	 metabolism,	 and	
growth	at	42	 ºC.	The	results	were	obtained	using	 the	biochemi-
cal	profile	described	in	Table	1,	and	were	expressed	as	the	Most	




















































Vibrio parahaemolyticus. This	 bacteria	 species	 has	 been	
little	studied	in	bivalve	molluscs	from	Mexico	and	in	the	world	in	












1 2 3 4 Average
V. parahaemolyticus Dry 3.00	±	0.0a 3.40	±	0.3a 4.43	±	1.4a 9.20	±	1.9b 5.00
Rainy 12.06	±	3.5bc 2.20	±	1.9a 15.00	±	1.0c 3.40	±	0.3a 8.16
V. alginolyticus Dry 6.46	±	0.63x 3.40	±	0.3z 3.40	±	0.3z 2.00	±	1.73z 3.81







molluscs.	 Countries	 such	 as	 China,	 Japan,	 Taiwan,	 Malaysia,	
Italy,	and	the	United	States	of	America	have	reported	concentra-
tions	of	V.	parahaemolyticus	in	bivalve	molluscs	greater	than	1100	













centrations	 of	 organic	 matter	 and	 nutrients.	 This	 latter	 process	
not	only	promotes	the	growth	of	these	bacteria,	it	eutrophies	the	
Mandinga	lagoon	system	(Aguilar-Ibarra	et al.,	2006).






In	spite	of	 the	 few	available	data,	 the	correlation	between	




been	reported	by	DePaola	et al.	 (1990)	and	Parveen	et al.	 (2008)	
who	studied	the	incidence	of	V.	parahaemolyticus	in	C.	virginica	
along	the	Atlantic	coast	of	the	United	States	of	America.
Thus,	we	confirmed	that	 temperature	 is	 the	factor	that	pri-
marily	determines	the	distribution	and	abundance	of	V.	parahae-
Table	 3.	 Water	 temperature	 and	 salinity	 in	 the	 Mandinga	 lagoon	
system,	Veracruz,	Mexico.
Parameter Sampling	Site
1 2 3 4
Temperature	(ºC) Dry 29 29 29 30
Rainy 31 30.5 31 30
Salinity	(o/oo) Dry 35 35 38 37












































to	 have	 field	 data	 that	 span	 a	 minimum	 period	 of	 three	 years.	
Such	 efforts	 would	 better	 define	 trends	 in	 bacterial	 concentra-
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